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THROw ANOTHER CLONED STEAK ON THE BARBIE:
EXAMINING THE FDA's LACK OF AUTHORITY TO IMPOSE
MANDATORY LABELING REQUIREMENTS FOR CLONED BEEF
Matthew R. Kain'
On December 28, 2006, the Food and Drug Administration
(FDA) released Animal Cloning: A Draft Risk Assessment
("DRA") which concludes, based on available scientific data, that
cloned beef is not biologically different from non-cloned meats
currently on the market. This Comment explores the FDA's
authority and jurisdiction to regulate cloned foods. First, this
Comment provides background information regarding the cloning
process; the FDA's jurisdiction; the Federal Food, Drug, and
Cosmetic Act; and the Organic Foods Production Act of 1990.
Then, this Comment discusses how domestic and international
labeling requirements for genetically modified foods might apply
to cloned beef Finally, after examining the DRA and
accompanying documents, this Comment attempts to justify the
FDA's lack of authority to impose mandatory labeling
requirements on cloned beef
I. INTRODUCTION
The year is 2010. As James drives home from his office, he is
thinking about his weekend plans: yard work, his college alma
mater's rivalry football game, and a romantic dinner with his wife
on Saturday night. He mentally goes over the menu: Caesar salad,
steak, baked potatoes, asparagus, and croissant rolls. James stops
by his local grocery store to purchase the food for Saturday night.
In the meat department, James discovers that his local grocery has
quite an impressive selection, including the premium: a 16-ounce,
two-inch thick, tender, juicy, prime cut rib-eye with marbling the
1 J.D. Candidate, University of North Carolina School of Law, 2008. Special
thanks to Professor Donald Hornstein for his guidance and to my primary editor
Jocelyn Fina for her continuous encouragement and advice.
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likes of which James has never seen before. It's the perfect steak,
but is it too perfect?
What James doesn't realize is that his "perfect steak" is in fact
cloned beef, the creation of scientists using very advanced cloning
techniques. Actually, this steak was not cut from a cloned cow.
Rather, the cow that provided this steak is probably the offspring
of a cloned cow named Elvis2 or Full Flush 5.3 James does not
notice any labels about his rib-eye being cloned beef, not due to
lack of attention, but because there are currently no labeling or
disclosure requirements for meats derived from cloned bloodlines
that would alert a consumer like James. On December 28, 2006,
the United States Food and Drug Administration (FDA) released
Animal Cloning: A Draft Risk Assessment ("DRA"), which
concludes, "the composition of meat ... and milk from bovine
clones consistently indicates that there is no biologically relevant
differences between the composition of food from clones ... [and]
2 See William Saletan, Cloned Bull: The Bum Rap on Cloned Food, SLATE,
Jan. 6, 2007, http://www.slate.com/id/2156931 ("[Elvis is] a 19-month-old
Angus calf ... . [He] was cloned from a side of Prime Yield Grade 1 beef.")
(internal quotes omitted) (on file with the North Carolina Journal of Law &
Technology).
See Jennifer L. Brown, A Whole Lotta Bull, CBS NEWS, Jan. 20, 2003,
http://www.cbsnews.com/stories/2003/01/20/tech/main537223.shtml ("Red
plastic tags punched in their bushy ears are the only method of keeping track of
Full Flush 1, 2, 3, 4 and 5. All are exact genetic copies of Full Flush, [a] prize-
winning celebrity sire of more than 30,000 calves across the country.") (on file
with the North Carolina Journal of Law & Technology); see also Linda Bren,
Cloning: Revolution or Evolution in Animal Production?, 37 FDA
CONSUMER 3, May-June 2003, http://www.fda.gov/fdac/features/2003/303_
clone.html (last visited Apr. 3, 2007) (on file with the North Carolina Journal of
Law & Technology).
Full Flush is a celebrity.... Named for a winning poker hand, the
aging grand champion bull can't meet the demand of all the cattle
ranchers who want more like him. ... Full Flush's five clones "were as
normal and healthy as any calves I've ever raised," [and] ... will soon
be ready to propagate herds of high-quality beef cattle.
Linda Bren, Cloning: Revolution or Evolution in Animal Production?, 37 FDA
CONSUMER 3, May-June 2003, http://www.fda.gov/fdac/features/2003/303_
clone.html (last visited Apr. 3, 2007) (on file with the North Carolina Journal of
Law & Technology).
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food commonly consumed from these species on a daily basis."'
As a result of this conclusion that cloned beef is not materially
different from meats produced using other reproductive techniques,
the FDA decided a labeling requirement is not warranted.5
Yet, what about James and the consuming public? Do they not
have the right to know? Would they care if they knew? According
to a 2002 Gallup poll, "66 percent of American consumers said
that cloning animals was 'morally wrong."' 6 Similarly, a survey
conducted by the International Food Information Council in March
2005 reported that "63 percent of consumers would likely not buy
food from cloned animals, even if the FDA determined the
products were safe."' In October of the same year, a study
conducted on behalf of ViaGen, Inc., the leading cloning company
in the United States, found that "one-third of respondents were
willing to buy meat and milk from the offspring of cloned animals,
4 CENTER FOR VETERINARY MEDICINE, U.S. FOOD AND DRUG
ADMINISTRATION, DEPARTMENT OF HEALTH AND HUMAN SERVICES, ANIMAL
CLONING: A DRAFT RISK ASSESSMENT 308 (Dec. 28, 2006), http://www.fda.
gov/cvm/Documents/CloningRisk Assessment.pdf [hereinafter DRA] (on file
with the North Carolina Journal of Law & Technology).
The public comment period on the Animal Cloning: A Draft Risk Assessment,
Animal Cloning: Proposed Risk Management Plan for Clones and Their
Progeny, and Draft Guidance for Industry: Use of Edible Products from Animal
Clones or Their Progeny for Human Food or Animal Feed was extended to
May 3, 2007, which is beyond the date of publication for this Comment. See
72 Fed. Reg. 15,887 (Apr. 3, 2007).
5 See FDA Issues Draft Documents on the Safety of Animal Clones, FDA
NEWS, Dec. 28, 2006, http://www.fda.gov/bbs/topics/NEWS/2006/NEW0 1541.
html [hereinafter Draft Documents] (on file with the North Carolina Journal of
Law & Technology).
6 Frederic J. Frommer, Would You Drink Milk from a Cloned Cow?, LIVE
SCIENCE, July 11, 2005, http://www.livescience.com/animalworld/05071 
_ap
clonedmilk.html (on file with the North Carolina Journal of Law &
Technology).
Paul Elias, 21st Century BBQ: Juicier Beef from Cloned Cows, LIVE
SCIENCE, Oct. 7, 2005, http://www.livescience.com/othernews/ap_051007_
clonedfood.html (on file with the North Carolina Journal of Law &
Technology); Frommer, supra note 6.
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one-third were willing to consider it once they learned more, and
one-third said they would never buy it."'
After extensive review of scientific experiments and peer-
reviewed articles, the FDA determined that meat from cloned
animals is safe for the consuming public.' The FDA spent several
years compiling data and analyzing hundreds of experiments and
reports written by scientists.'o Yet, why is the public still
unreceptive to eating cloned beef? Perhaps it can be attributed to a
lack of information within the consuming public. Perhaps it is fear
of the unknown. After all, very little longitudinal research has
been found concerning the potential long-term effects of eating
cloned meat." In an effort to respond to these concerns, the FDA
has pledged to stay actively involved by monitoring scientific
literature and continuing to evaluate the scientific process. 2 Based
on the conclusions in the DRA, however, the FDA has found that
8 BARB GLENN, NAT'L CATTLEMEN'S BEEF Ass'N, WITH FDA's APPROVAL,
CLONING COULD BENEFIT BOTH PRODUCERS AND CONSUMERS, 23 (Nov.-Dec.
2005), http://www.beef.org/uDocs/cloning.pdf (last visited Apr. 3, 2007) (on file
with the North Carolina Journal of Law & Technology).
9 See DRA, supra note 4; Draft Documents, supra note 5.
10 Draft Animal Cloning Risk Assessment; Proposed Risk Management Plan;
Draft Guidance for Industry; Availability, 72 Fed. Reg. 136 (Jan. 3, 2007); see
also Draft Documents, supra note 5.
"See DRA, supra note 4, at 300-01.
The question of determining when sufficient data have been collected
in order to allow high confidence in risk-based decisions regarding
edible products from animal clones is difficult to determine in the
abstract.... Although additional data from other sets of animals,
particularly in other species routinely used for food, could be useful in
increasing the confidence that may be placed in overall judgments
regarding food safety, the weight of the evidence at this time is
sufficient for the agency to draw the conclusions it has made in this
Risk Assessment with reasonable certainty.
Id.
12 See Larisa Rudenko & John C. Matheson, The U.S. FDA and Animal
Cloning: Risk and Regulatory Approach, 67 THERIOGENOLOGY 198, 203
(2007), available at http://www.sciencedirect.com (follow "Browse by Title
'T' hyperlink; then follow "Theriogenology" hyperlink; then follow "Volume
67, Issue 1" hyperlink; then follow "The US FDA and animal cloning: Risk and
regulatory approach 'PDF (157 K)"' hyperlink) (on file with the North Carolina
Journal of Law & Technology).
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cloned beef products warrant no additional regulation or labeling
requirements at this time."
This Comment explores the FDA's authority and jurisdiction to
regulate cloned foods. Part II explores the cloning process as well
as concerns about human consumption of cloned beef. Part III
provides background information regarding the FDA's jurisdiction
and pertinent sections of the Federal Food, Drug, and Cosmetic
Act ("FDCA"), from which the FDA derives its power to
potentially regulate food products from cloned animals, as well as
pertinent sections of the Organic Foods Production Act of 1990
("OFPA"). Part IV describes the key issues raised by genetically
modified foods and illustrates how some of the domestic and
international labeling requirements for genetically modified foods,
along with the policies and reasoning behind them, might apply to
cloned beef. Part V summarizes the DRA and accompanying
Animal Cloning: Proposed Risk Management Plan for Clones and
Their Progeny ("PRMP") and Draft Guidance for Industry: Use of
Edible Products from Animal Clones or Their Progeny for Human
Food or Animal Feed ("DGI"). Finally, in Part VI, this Comment
attempts to justify the FDA's lack of authority to impose
mandatory labeling requirements on both a regulatory
interpretation basis and by analogy to the lack of domestic labeling
requirements for genetically modified foods. While there is
criticism of the FDA's recommendation on many levels, this
Comment focuses on the FDA's limited jurisdiction and the
scientific evidence that supports the Agency's finding.14
1 See DRA, supra note 4.
14 The ethical, religious, and societal values regarding animal cloning, and
cloning in general, are beyond the scope of this Comment.
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II. CLONING-AN OVERVIEW
One may assume that breeders raise animals for food
consumption by allowing their animals to mate and reproduce
naturally. However, for years, scientists have been using what is
referred to as Assisted Reproductive Technologies ("ART") to
breed animals with desired traits." Some of the techniques used
include artificial insemination,16 embryo transfer," and in vitro
fertilization." However, these techniques are limited because
1 See U.S. Department of Agriculture, Research in Assisted Reproductive
Technologies (June 26, 2006), http://www.csrees.usda.gov/nea/animals/in
focus/reproductionif assisted.html [hereinafter USDA Research] ("Artificial
insemination (AI) has been used to obtain offspring from genetically superior
males for more than 200 years.") (on file with the North Carolina Journal of
Law & Technology); see also D.W. WEBB, UNIV. OF FLORIDA, ARTIFICIAL
INSEMINATION IN DAIRY CATTLE (June 2003), http://edis.ifas.ufl.edu/pdffiles/
DS/DS08900.pdf (pointing to Arabian documents dated around 1322 A.D. that
indicate an Arab chieftain introduced semen from an enemy's stallion into his
mare, ultimately resulting in conception) (last visited Apr. 3, 2007) (on file with
the North Carolina Journal of Law & Technology).
[Antony van Leeuwenhoek's] scientific reports of 1780 indicate
successful use of [artificial insemination] in dogs.... In 1899, Ivanoff
of Russia pioneered Al research in birds, horses, cattle and sheep. He
was apparently the first to successfully inseminate cattle
artificially. . .. In 1970, [the United States Department of Agriculture]
reported 7,344,420 dairy females were bred artificially, 46% of the
female dairy cattle population.
D.W. WEBB, UNIV. OF FLORIDA, ARTIFICIAL INSEMINATION IN DAIRY CATTLE
(June 2003), http://edis.ifas.ufl.edu/pdffiles/ DS/DS08900.pdf (last visited Apr.
3, 2007) (on file with the North Carolina Journal of Law & Technology).
16 See WEBB, supra note 15 (explaining that artificial insemination takes
advantage of traits of superior sires by collecting bull semen that has been
ejaculated into an artificial vagina and then extending or diluting the semen to
increase the number of female recipients of the one ejaculation); id. ("A normal
ejaculate from a dairy bull will contain 5 to 10 billion sperm which can be used
to inseminate 300 to 1000 cows if fully extended.").
17 See USDA Research, supra note 15 ("[E]mbryo transfer technology allows
producers to obtain multiple progeny from genetically superior
females.... [F]ertilized embryos can be recovered from females . . . [and] then
transferred to females ... of lesser genetic merit.").
18 See id. (explaining that embryos are fertilized and prepared in vitro, or out
of the animal's body and in the laboratory, before transferring them back to the
recipient).
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breeders are unable to guarantee that the offspring will have certain
characteristics. 19
What if scientists and breeders could more accurately predict
certain characteristics of the offspring? "Cloning" is defined as
"the propagation of genetically exact duplicates (clones) of an
organism by means other than sexual reproduction." 20 Although
several cloning techniques have been developed, most animals are
cloned by way of nuclear transfer, most notably somatic cell
nuclear transfer ("SCNT").2' Generally, this is achieved by
removing the nucleus or genetic material of a donor cell and
transferring it into a recipient cell from which the original genetic
material was removed; the resulting embryo is then implanted in a
surrogate mother.2 2 From the breeder's perspective, the advantage
of cloning technology is that cloning essentially produces an
identical copy of an animal with superior traits.23 Imagine having a
healthy herd of prize-winning cattle that is immune to disease and
produces high-quality and nutritious meat or dairy products.
The advantages of animal cloning are numerous and most are
premised on the ability of breeders to predict better the
characteristics of the offspring. 24 First, breeders will continuously
be able to improve the overall quality of their products. 25  The
19 See FDA, A Primer on Cloning and its Use in Livestock Operations
(Dec. 12, 2006), http://www.fda.gov/cvm/CloningRAPrimer.htm [hereinafter
Primer on Cloning] (on file with the North Carolina Journal of Law &
Technology).
20 R.F. SEAMARK, FOOD STANDARDS AUSTRALIA NEW ZEALAND, REVIEW ON
THE CURRENT STATUS OF THE EXTENT AND USE OF CLONING IN ANIMAL
PRODUCTION IN AUSTRALIA AND NEW ZEALAND 1 (Mar. 2003), http://www.
foodstandards.gov.au/srcfiles/CloningReviewFinalJune%202003.pdf (last
visited Apr. 3, 2007) (on file with the North Carolina Journal of Law &
Technology).
21 See id.; see also USDA Research, supra note 15.
22 For an in-depth scientific discussion of cloning and nuclear transfer, see
generally SEAMARK, supra note 20.
23 See id. at 22.
24 See Bren, supra note 3 ("Through cloning, it would be possible to predict
the characteristics of each animal, rather than taking the chance that sexual
reproduction and its gene reshuffling provide .... [T]he process of identifying a
su erior animal [is like] spinning a giant roulette wheel.").
See id.; Primer on Cloning, supra note 19; GLENN, supra note 8, at 22.
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public desires "a nutritious and wholesome product provided to
them in a repeatable and reliable manner . . . ."26 Although
consumer tastes vary, many consumers would prefer a lean, tender
steak.27 Thus, with the ability to predict better the characteristics
of offspring, a breeder can propagate superior genetics from one
animal into future generations, thereby continuing to provide
consumers with the kinds of foods they desire: "high-quality meat
and dairy products."28
Another benefit of animal cloning is the ability to clone
naturally disease-resistant cattle.29 Breeding disease resistance into
herds of cattle is advantageous from both an animal wellness and
an economic standpoint. These cattle will be healthier and,
ultimately, cloning can "help eliminate major diseases in
livestock."" From an economic standpoint, cattle possessing a
propensity to withstand illness will increase production time and
decrease veterinary costs-savings which can be passed along to
consumers.3 1 Other noted advantages include reducing the number
of veal calves32 and enlarging the uses of cloning for potentially
valuable biotechnological and medical uses.33
26 Bren, supra note 3.
27 See Primer on Cloning, supra note 19.
28 Bren, supra note 3.
29 See id.; Primer on Cloning, supra note 19.
30 Bren, supra note 3 ("Cloning has the potential to improve the welfare of
farm animals by eliminating pain and suffering from disease.").
3 See Primer on Cloning, supra note 19.
32 See Bren, supra note 3 ("Veal calves are commonly surplus male offspring
from dairy cows. Since the males don't produce milk, they are not as useful to
the dairy industry and are turned into veal calves. Cloning can ensure the
creation of more female offspring for dairy production.").
33 See SEAMARK, supra note 20, at 11.
For example, cloning technologies are being used to help generate and
asexually propagate cattle and goats that produce high value
biopharmaceutical products in their milk or serum, and pigs that can
serve as donors for a variety of xenogenic organs, cells and tissues; and
this is just the beginning. Agricultural applications are also pending;
and already cloning procedures have been used in the generation of
livestock with natural or [genetically modified] enhanced growth rates
and food-conversion efficiencies, or superior and or altered qualities in
milk, food or fibre production.
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On the other hand, the prospect of cloning cattle poses several
concerns. One apprehension expressed by groups supporting
animal rights is that cloning is too inefficient.34  Reasoning that
cloning essentially amounts to cruelty to animals, these groups
have also expressed worries about the health of the pregnant
mother and surviving clones." While some groups disapprove of
the inefficiencies and harmful effects to animal health, other critics
are concerned that cloning could create herds of cattle that are
actually more susceptible to disease.36  Reducing the overall
genetic diversity of the nation's cattle population could leave them
Id.
34 See Brief of Petitioners at 8, Center for Food Safety v. Von Eschenbach,
No. 2006P-0415 (F.D.A. Oct. 12, 2006), available at http://www.fda.gov/
OHRMS/DOCKETS/DOCKETS/06p04l5/06p-0415-cpOOOO1-01-voll.pdf (on
file with the North Carolina Journal of Law & Technology). Petitioners,
including the American Anti-Vivisection Society and the Human Society of the
United States, state that "cloning has low success rates and results in extreme
suffering for the animals involved. Well over 99 percent of all cloning attempts
still fail. Even when nuclear transfers produce embryos that are successfully
implanted in surrogate, only 3% to 5% of these pregnancies produce offspring
that live to adulthood." Id. at 17 (citing statistics from a Texas A&M University
experiment).
Only 17% of 322 adult somatic cell nuclear transfers and 12% of 322
fetal cell nuclear transfers developed into embryos. Of these, 26 adult-
cell-derived embryos and 32 fetal-cell-derived embryos were
successfully implanted in surrogate mothers.... After 290 days of
pregnancy, the experiment's only viable calf was born.... The
project's 654 total nuclear cell transfers and 58 pregnancies had
resulted in only one viable offspring.
Id.; SEAMARK, supra note 20, at 1 ("Only 0.1-5% of cloning attempts yield
viable offspring due to complications caused by incomplete reprogramming of
the nucleus following transfer, imprinting failure and aberrant expression of
early development genes.").
3s See Brief of Petitioners, supra note 34, at 14 ("[C]loning causes harm to
surrogate mothers and often creates deformed and/or unhealthy animal
clones.... In one documented cattle cloning project, three out of 12 surrogate
mothers died during pregnancy."); see also infra notes 160-66.
36 Daniel Porras, Questions of Food Safety Dog Cloned Beef (Nov. 11, 2003),
http://www.commondreams.org/headlines03/1111-1 l.htm ("'The only way to
overcome disease is to have genetic diversity,' says Dr. Peter Rosset of the
Institute for Food and Development Policy in California State. . . . 'If more
animals have the same genes, viruses and other disease can spread more easily
.') (on file with the North Carolina Journal of Law & Technology).
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susceptible to being wiped out entirely by a disease."
Additionally, cloning cattle is expensive, roughly in the range of
$8,000 to $20,000 per cow.38 The sheer cost of each clone could
lead to increased, rather than decreased, prices for consumers.
Most notable is the concern over human health and safety risks
associated with consuming cloned food products. However,
extensive research has been conducted to determine the human
safety risks associated with cloned food consumption." For
example, in a report by the Japan Research Institute for Animal
Science in Biochemistry and Toxicology, scientists analyzed the
milk and beef products from cloned cows and concluded that there
were "no biologically significant differences in any of the test
values between ordinary cattle and cloned cattle, for both the dairy
and beef types."40 Furthermore, subsequent studies have found that
3 Id. ("Basic epidemiology tells us that if you have a single basis of
resistance, viruses will overcome that resistance and flourish .... ); see also
Christopher Wanjek, My Big Beef with Cloned Cattle, LIVE SCIENCE, Jan. 2,
2007, http://www.livescience.com/humanbiology/070102 bad clones.html ("A
disease can more easily wipe out an entire herd if each animal is genetically
identical.") (on file with the North Carolina Journal of Law & Technology).
38 See Bren, supra note 3 ("At a cost of about $20,000 each to produce, clones
are used for breeding-not for food."); Elias, supra note 7 ("ViaGen's founder
Scott Davis ... said the price of a cloned cow continues to drop and, depending
on the order volume, can cost as little as $8,000 per animal."); Pallavi Gogoi,
Cloned Beef Burgers: Delicious, Bus. WK., Jan. 11, 2007, http://www.
businessweek.com/index.html ("Since it costs upwards of $16,000 to produce a
clone, it's unlikely that any cloned animals themselves will be used for meat of
milk. Rather, their offspring and future lines slowly will make their way into the
food system . . . .") (on file with the North Carolina Journal of Law &
Technology); Megan Miller, Cloned Beef It's What's for Dinner, POPULAR
SCIENCE, Aug. 2006, http://www.popsci.com/popsci/science/64b99082cc73d010
vgnvcmlO00004eecbccdrcrd.html ("How much does it cost to clone a cow?
Around $15,000, versus $2,000 to produce a naturally bred animal.") (last
visited Apr. 3, 2007) (on file with the North Carolina Journal of Law &
Technology).
39 See generally DRA, supra note 4.
40 SEAMARK, supra note 20, at 28 (citation omitted); see also DR. ELLEN
PODIVINSKY, NEW ZEALAND FOOD SAFETY AUTHORITY, CURRENT AWARENESS
OF ISSUES RELATED TO GENETICALLY MODIFIED FOOD AND FOOD FROM CLONED
ANIMALS 14 (July-Dec. 2004), http://www.nzfsa.govt.nz/science/current-
awareness/gm/2004-12-ca-gm.pdf (last visited Apr. 3, 2007) (on file with the
North Carolina Journal of Law & Technology).
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consuming offspring from cloned animals presents no risk to
human health.4' Nevertheless, concerns regarding unknown, long-
term effects from consuming cloned food products persist.4 2 These
health risks, both present and future, remain in the purview of the
FDA as demonstrated below.
III. FDA, FDCA & OFPA-JURISDICTION AND AUTHORITY
A. FDA-Building the regulatory bridge between science & law43
The Food and Drug Administration (FDA) is a unique
organization in that it functions as an interface between food,
science, and the law.44 Although the name "Food and Drug
Digestibility, allergenicity and mutagenicity of meat were also
assessed. Results indicated no significant biological differences
between meat from cloned or non-cloned animals. A feeding trail was
also performed where rats were fed meat from the cloned and non-
cloned animals. No abnormalities were detected in body growth,
general physical condition, locomotor activity, reflexes, sexual cycle,
urinalysis, haernatology, blood chemistry or histology in rats fed meat
from either non-cloned or cloned cattle.
DR. ELLEN PODIVINSKY, NEW ZEALAND FOOD SAFETY AUTHORITY, CURRENT
AWARENESS OF ISSUES RELATED TO GENETICALLY MODIFIED FOOD AND FOOD
FROM CLONED ANIMALS 14 (July-Dec. 2004), http://www.nzfsa.govt.nz/
science/current-awareness/gm/2004-12-ca-gm.pdf (last visited Apr. 3, 2007) (on
file with the North Carolina Journal of Law & Technology).
41 SEAMARK, supra note 20, at 14-15.
Concerning the offspring of clones, there are well founded scientific
reasons, supported by a mounting body of experimental evidence, to
confidently expect that the health profile of any offspring, produced by
natural mating, would be entirely normal; as any imprinting anomalies
of the cloned parent would be removed during the genetic remodeling
processes that occur during gametogenesis.
Id. (emphasis in original).
42 See DRA, supra note 4, at 300-01.
43 For additional insight into the history, mission, goals, and authority of the
FDA, see generally PATRICIA A. CURTIS, GUIDE TO FOOD LAWS AND
REGULATIONS (Blackwell Publishing ed., 2005); RICHARD M. COOPER,
INTRODUCTION TO FOOD AND DRUG LAW AND REGULATION, FUNDAMENTALS OF
LAW AND REGULATION: AN IN-DEPTH LOOK AT FOODS, VETERINARY
MEDICINES, AND COSMETICS (Robert P. Brady et al. eds., FDLI 1997).
44 See generally CURTIS, supra note 43; COOPER, supra note 43.
313
N.C. J. L. & TECH.
Administration" did not appear until 1930,45 the Agency has
always sought, among other things, to promote food safety and
public health.4 6 The FDA's Mission Statement reads:
The FDA is responsible for protecting the public health by assuring the
safety, efficacy, and security of ... our nation's food supply .... The
FDA is also responsible for advancing the public health by helping to
speed innovations that make medicines and foods more effective, safer,
and more affordable; and helping the public get the accurate, science-
based information they need to use medicines and foods to improve
their health.47
Among its responsibilities, the FDA is entrusted with the duty to
ensure that foods are "safe, wholesome, and properly labeled.'A'
To accomplish fully the FDA's dual-purpose of promoting food
safety and consumer protection, the FDA must focus on the food
product rather than the process by which the food is made.4 9 While
consumers may feel a greater sense of protection in knowing how a
food was made, the FDA has no authority to require mandatory
labeling of the process."o Rather, the "key factors in determining
45 See COOPER, supra note 43, at 5 n.37 ("The name 'Food and Drug
Administration' first officially appeared in the Agricultural Appropriation Act of
1931, Pub. L. No. 71-272, 46 Stat. 392 (1930).").
46 See id. at 11 (quoting Hearing on Agriculture, Rural Development, Food
and Drug Administration, and Related Agencies Appropriations for 1996 Before
a Subcomm of the House Comm. on Appropriations, 104th Cong., I st Sess. 380
(1995)) ("The [FDA] is the principal consumer protection agency of the Federal
Government. The FDA's goal is to protect the public health through the
prevention of injury or illness due to unsafe or ineffective products.").
47 FDA, FDA's Mission Statement (Aug. 22, 2003), http://www.fda.gov/
opacom/morechoices/mission.html (on file with the North Carolina Journal of
Law & Technology).
48 CURTIS, supra note 43, at 85.
49 See Webcast: Jim Chen, Beyond Food and Evil: Regulating Genetically
Modified Foods, 37th Annual Duke Law Journal Administrative Law
Conference (Feb. 2, 2007), available at http://www.law.duke.edu/webcast/
(follow "37th Annual Duke Law Journal Administrative Law Conference-part
4" hyperlink).
5o See Frederick H. Degnan, The Food Label and the Right-to-Know, 52 FOOD
& DRUG L.J. 49, 56 (1997) ("In this context, the most important thing to note
about the authority [of the FDA] is that the [FDCA] contains no general
authorization to require food labels to bear whatever information some
consumers might wish to know.").
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food safety should be the characteristics of the food itself."'
Consequently, in its effort to ensure foods consumed by the
American public are safe and nutritious, the FDA endeavors to
"base regulatory decisions on a strong scientific and analytical
base and the law[, and to] understand, conduct and apply excellent
science and research."5 2 The FDA's policy of basing regulatory
decisions upon scientific foundation is key to understanding the
FDA's ultimate authority to regulate only the safety of the food
product, and not the process by which the food is made.
While there are many historical examples of food safety
regulation,5 3 modem history of food regulation in the United States
began in 1862 when President Lincoln established the Bureau of
Chemistry within the United States Department of Agriculture.54
At the turn of the twentieth century, the Pure Food and Drug Act
5' Frank J. Miskiel, Voluntary Labeling of Bioengineered Food: Cognitive
Dissonance in the Law, Science, and Public Policy, 38 CAL. W. L. REv. 223,
239 (2001); see also Karen A. Goldman, Labeling of Genetically Modified
Foods: Legal and Scientific Issues, 12 GEO. INT'L ENVTL. L. REv. 717, 757
(2000) ("The U.S. Supreme Court has concluded that the method of production
is not a material fact.... Rather, the law requires that material changes in the
composition of foods be disclosed.").
52 See COOPER, supra note 43, at 10.
5 See CURTIS, supra note 43, at 25.
Ancient Samarians had a statute that required innkeepers to give their
customers the proper amount of beer or "her" hand would be cut
off.... The Bible contains ... laws [that were] passed down from
Moses and are the basis for Kosher food in the Jewish faith....
Theophrastus (370-285 B.C.) wrote the botanical treatise Enquiry into
Plants ... discuss[ing] the use of artificial preservatives and flavors,
such as balsam gum, that were added to many foods. ... The penalty
for selling adulterated food in Rome in AD 400 was banishment from
Rome or slavery. . . . In the 1600s, London had laws in place against
food adulterations, and local guilds enforced their own rules regarding
unfair practices.
Id.
54 See FDA Backgrounder, Milestones in U.S. Food and Drug Law History
(Aug. 2005), http://www.fda.gov/opacom/backgrounders/miles.html ("President
Lincoln appoints a chemist, Charles M. Wetherill, to serve in the new
Department of Agriculture. This was the beginning of the Bureau of Chemistry,
the predecessor of the Food and Drug Administration.") (last visited Apr. 3,
2007) (on file with the North Carolina Journal of Law & Technology).
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("PFDA") was passed, "prohibit[ing] interstate commerce in
misbranded and adulterated foods, drinks, and drugs."" Dr.
Harvey W. Wiley, championed as the "Father of the Pure Food and
Drugs Act," is credited for his research into, and response to, the
growing concerns of food safety and adulteration within the food
industry." While the PFDA was a great first step, several defects
in the PFDA ultimately led to the enactment of the Federal Food,
Drug, and Cosmetic Act"7 ("FDCA") in 1938." Although amended
multiple times since 1938, the FDCA continues to serve as the
most important food regulation law the FDA administers today.5 9
B. FDCA-Introducing a "materially misleading" requirement
for misbranded food items
The primary purpose of the FDCA is to protect the health and
safety of the consuming public.6 0 The enactment of the FDCA
gave the FDA authority to regulate better the placement of
"adulterated" and "misbranded" food products in the stream of
interstate commerce." The term "food" is defined to include any
5s Id.
56 See CURTIS, supra note 43, at 27-29; see also COOPER, supra note 43, at 2
("The legislation, which had long been championed by Dr. Harvey W. Wiley,
Chief Chemist of the U.S. Department of Agriculture (USDA), finally resulted
from the sensational disclosures by the muckrackers of corruption, fraud and
improper conditions in many areas of economic activity, including food
processing.").
5 Federal Food, Drug, and Cosmetic Act, 21 U.S.C. §§ 301-399 (2000).
58 See CURTIS, supra note 43, at 27-29 (stating that defects included "the lack
of legal standards (descriptions) for foods, the lack of authority to inspect food
and drug warehouses, the inability to restrict the interstate shipment of a food
that naturally contains poison, and lack of jurisdiction over false or misleading
claims made on food").
s9 See id. at 35; see also COOPER, supra note 43, at 5.
60 C.C. Co. v. United States, 147 F.2d 820, 824 (1944) ("The Federal Food,
Drug, and Cosmetic Act was enacted in the interests of the public welfare to
protect the public health, and courts must give it effect according to its terms.");
see also U.S. FOOD & DRUG ADMIN., REQUIREMENTS OF LAWS AND
REGULATIONS ENFORCED BY THE U.S. FOOD AND DRUG ADMIN., 1 (U.S. Gov't
Print. Off. ed., 1979) ("The law is intended to assure the consumer that foods are
pure and wholesome, safe to eat, and produced under sanitary conditions.").
61 See generally CURTIS, supra note 43, at 27-31; COOPER, supra note 43,
at 2.
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"articles used for food or drink for man or other animals."62
Generally, a food is considered "adulterated" if it is unsafe,
harmful, poisonous, or is in any way "injurious to health.""
"Misbranded" foods are falsely or misleadingly labeled.64
One of the most significant ways the FDA regulates food and
drugs is by supervising product labeling.65 The FDCA prohibits,
62 21 U.S.C. § 321(f)(1) (2000).
63 21 U.S.C. § 342 (2000) ("A food shall be deemed to be adulterated ... if it
bears or contains any poisonous or deleterious substance which may render it
injurious to health.").
64 21 U.S.C. § 343(a)(1) (2000) ("A food shall be deemed to be misbranded
... if its labeling is false or misleading in any particular .... ). In addition to
the "materially misleading" requirement as described below, a food is
considered "misbranded" if it is an imitation of another food and does not
contain a label reading "imitation." See id. § 343(c). A food is an "imitation" if
it is nutritionally inferior to the substituted food. See 21 C.F.R. § 101.3(e)(1)
(2006) ("A food shall be deemed to be an imitation and thus subject to the
requirements of section 403(c) of the act if it is a substitute for and resembles
another food but is nutritionally inferior to that food."); id. § 101.3(e)(4)
("Nutritional inferiority includes . . . any reduction in the content of an essential
nutrient that is present in a measurable amount, but does not include a reduction
in the caloric or fat content . . . ."). Likewise, if a food is not nutritionally
inferior to the substituted food, it would not be considered an "imitation" and
therefore not misbranded. See id. § 101.3(e)(2); see also RODRIGUEZ, infra note
71, at 249-51 (illustrating an example of an attempt to identify a new product
that fell outside the identity standard for ice cream as well as ice milk);
RODRIGUEZ, infra note 71, at 249-51 ("The FDA stipulated that the product did
not need to be labeled as an 'imitation' because it was not nutritionally inferior
to ice cream or ice milk."). Ultimately, to avoid a comparison to either, the
producer stated it would choose either "frozen dairy dessert" or "dairy dessert."
RODRIGUEZ, infra note 71, at 249-51. Thus, if cloned beef is nutritionally
inferior to meats currently available to consumers, the FDA would be obligated
to require that cloned beef products include the word "imitation" on the label.
65 FDA v. Brown & Williamson Tobacco Corp., 529 U.S. 120, 156 (2000)
("[T]he supervision of product labeling to protect consumer health is a
substantial component of the FDA's regulation of drugs and devices ... ."). It
should be noted that the commercial speech doctrine raises complex issues in
regards to mandatory labeling requirements under the FDCA. See Goldman,
supra note 51, at 733 (noting that "legal impediments exist to government
imposition of mandatory labeling requirements"); Miskiel, supra note 51, at 227
(commenting that "mandatory labeling ... may constitute a violation of the
manufacturer's First Amendment right not to speak"). For more information,
see generally Int'l Dairy Foods Ass'n v. Amestoy, 92 F.3d 67 (1996); Stauber v.
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among other things, manufacture, introduction into interstate
commerce, or receipt of any misbranded or adulterated food
products.66 Penalties for violations include injunctions,6 7 fines, 68
imprisonment,69 and seizure."
The vast majority of the FDCA's labeling requirements deal
with information regarding the food product's identity,
manufacturer, quantity, ingredients, and nutritional value."
However, a general prohibition against misbranded foods
remains.7 2 The definition section of the FDCA provides additional
insight as to what is considered false and misleading, stating:
If an article is alleged to be misbranded because the labeling or
advertising is misleading, then in determining whether the labeling or
advertising is misleading there shall be taken into account (among other
things) not only representations made or suggested by statement, word,
design, device, or any combination thereof, but also the extent to which
the labeling or advertising fails to reveal facts material in the light of
such representations or material with respect to consequences which
may result from the use of the articles to which the labeling or
advertising relates under the conditions of use prescribed in the labeling
or advertising thereof or under such conditions of use as are customary
or usual.
Thus, a materiality standard is present in determining whether a
label is false or misleading. 74  Based on this definition, the
Shalala, 895 F. Supp. 1178 (1995); Lisa M. Fealk-Stickler, Regulating the
Regulators: The Impact of the FDA Regulation on Corporations' First
Amendment Rights, 39 J. MARSHALL L. REv. 95 (2005).
6 6See 21 U.S.C. § 331 (2000).
See 21 U.S.C. § 332 (2000).
68 See 21 U.S.C. § 333 (2000).
69 See id.
70 See 21 U.S.C. § 334 (2000).
71 See SAMINA N. RODRIGUEZ, FOOD LABELING REQUIREMENTS,
FUNDAMENTALS OF LAW AND REGULATION: AN IN-DEPTH LOOK AT FOODS,
VETERINARY MEDICINES, AND COSMETICS 238 (Robert P. Brady et al. eds.,
FDLI 1997).
72 See 21 U.S.C. § 343(a)(1) (2000).
7 1 Id. § 321(n).
74 Id. ("[I]n determining whether the labeling or advertising is misleading
there shall be taken into account . . . the extent to which the labeling or
advertising fails to reveal facts material in the light of such representations or
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materiality standard applies both to information affirmatively
stated and to omitted information that is relevant in light of the
other information provided." Rather than focusing on the
hypothetical material value, the FDA has been more pragmatic,
generally focusing on the characteristics of the food itself."6 Thus,
in order to determine the FDA's regulatory jurisdiction, one must
ask whether the fact that beef is cloned is material within the
FDA's definition.
C. OFPA-Regulating "Organic " Labels by Process, not Product
In contrast to the authority granted to the FDA and the FDCA,
Congress granted to the United States Department of Agriculture
(USDA), under the Organic Foods Production Act of 1990"
("OFPA"), the authority to regulate the process by which organic
foods are grown." As the statute illustrates, the purpose of the
OFPA is "to establish national standards governing the marketing
of certain agricultural products as organically produced products
[and] to assure consumers that organically produced products meet
material with respect to consequences which may result. ) (emphasis
added).
" See RODRIGUEZ, supra note 71, at 255 ("Thus, food labeling may be false
or misleading not only for what it affirmatively states, but also for what it fails
to state in the light of those affirmative statements.").
76 Food Labeling; Foods Derived From New Plant Varieties, 58 Fed. Reg.
25,837, 25,838 (Apr. 28, 1993).
Whether information is material under section [321(n)] of the act
depends not on the abstract worth of the information but on whether
consumers view such information as important and whether the
omission of label information may mislead a consumer. Historically,
the FDA has generally limited the scope of the materiality concept in
section [321(n)] of the act to information about the attributes of the
food itself.
Id.
n Organic Foods Productions Act of 1990, 7 U.S.C. §§ 6501-6523 (2000).
78 See USDA, The National Organic Program, Background Information (Jan.
2007), http://www.ams.usda.gov/nop/FactSheets/Backgrounder.html ("The
OFPA required the [USDA] to develop national standards for organically
produced agricultural products to assure consumers that agricultural products
marketed as organic meet consistent, uniform standards.") (last visited Apr. 3,
2007) (on file with the North Carolina Journal of Law & Technology).
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a consistent standard . . . ."7 Thus, the OFPA is concerned with
the process by which organic foods are created and not the
qualities of the food product itself."
"Organic foods" are generally thought to include foods grown
without the use of conventional pesticides, herbicides, or
fertilizer." Farmers use environmentally friendly techniques for
growing organic foods, including "the use of renewable resources
and the conservation of soil and water."8 2 In regards to animal
products, livestock must be raised on an organic farm, consuming
only organic foods, and producers "shall not use growth promoters
and hormones on such livestock, whether implanted, ingested, or
injected . . . ."" Using the label "organic" on a food product
subsequently has the effect of assuring the consumer that a food
was produced and handled in a particular way; "organic" is a
process claim.84 Moreover, the label "organic" does not address
79 7 U.S.C. § 6501.
80 See USDA, The National Organic Program, Organic Production and
Handling Standards (Oct. 2002), http://www.ams.usda.gov/nop/FactSheets/
ProdHandE.html [hereinafter Production and Handling Standards] ("The
national organic standards address the methods, practices, and substances used
in producing and handling crops, livestock, and process agricultural products.
The requirements apply to the way the product is created, not to measurable
properties of the product itself.") (last visited Apr. 3, 2007) (on file with the
North Carolina Journal of Law & Technology).
8 See 7 U.S.C. § 6504 (2000) ("To be sold or labeled as an organically
produced agricultural product under this chapter, an agricultural product shall
have been produced and handled without the use of synthetic chemicals . . .
see also 7 C.F.R. § 205.105 (2006).
82 USDA, The National Organic Program, Organic Food Standards and
Labels: The Facts (Jan. 2007), http://www.ams.usda.gov/nop/Consumers/
brochure.html [hereinafter Brochure] (last visited Apr. 3, 2007) (on file with the
North Carolina Journal of Law & Technology).
8 7 U.S.C. § 6509(c)(3) (2000).
84 Barbara Robinson, USDA, Value Through Verification: USDA National
Organic Program (2004), http://www.ams.usda.gov/nop/NOPPresentation/
Fact&Fiction.html ("Organic is a production claim. Organic is about how food
is produced and handled.") (last visited Apr. 3, 2007) (on file with the North
Carolina Journal of Law & Technology).
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the safety or the nutritional value of a food product; "organic" is
not a product claim."
The National Organic Program ("NOP"), a program established
under the Agricultural Market Service branch of the USDA,86 has
developed regulations to "ensure that organically labeled products
meet consistent national standards."" Using the standards set forth
by Congress in the OFPA, the NOP established rules defining what
is considered "organic," establishing organic production and
handling requirements, permitting voluntary labeling of organic
foods, and explaining certification and accreditation of certifying
agents." In addition to signifying that a food was not produced
using synthetic pesticides, herbicides and fertilizers, an "organic"
label also means that it was not produced or handled using
"excluded methods."89 Excluded methods include:
A variety of methods used to genetically modify organisms or influence
their growth and development by means that are not possible under
natural conditions or processes and are not considered compatible with
organic production. Such methods include cell fusion,
microencapsulation and macroencapsulation, and recombinant DNA
technology (including gene deletion, gene doubling, introducing a
foreign gene, and changing the positions of genes when achieved by
recombinant DNA technology). Such methods do not include the use
of traditional breeding, conjugation, fermentation, hybridization, in
vitro fertilization, or tissue culture.90
Of particular importance to this Comment are whether meat and
dairy products resulting from the cloning process could be
85 See Brochure, supra note 82 ("USDA makes no claims that organically
produced food is safer or more nutritious than conventionally produced food.
Organic food differs from conventionally produced food in the way it is grown,
handled, and processed."); see also Robinson, supra note 84 ("Organic is not a
good safety claim. Organic is not a judgment about the quality and safety of any
product. Organic does not mean a product is superior, safer, or more healthful
than conventionally produced food.").
86 See USDA, The National Organic Program, Introduction (2000),
http://www.ams.usda.gov/nop/NOP/standards/Intro.html (last visited Apr. 3,
2007) (on file with the North Carolina Journal of Law & Technology).
87 Production and Handling Standards, supra note 80.
88 See generally 7 C.F.R. §§ 205.1-205.690 (2006).
891d. § 205.105(d).
90 Id. § 205.2.
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considered an organic food, and whether the definition of
"excluded methods" would include cloned food products.
IV. GENETICALLY MODIFIED FOODS-THE PLANT EQUIVALENT
OF ANIMAL CLONING
Traditionally, plants have been bred to enhance desired traits
through a process known as cross-fertilization;" however, this
conventional method is time-consuming, often inaccurate, and is
becoming obsolete.9 2 Technological advances, such as genetic
engineering, gene splicing or recombinant DNA," now allow
scientists to isolate desired traits much more accurately and
quickly.94  "Genetically modified food,"" often used
91 Encyclopedia Britannica, Cross-fertilization, http://www.britannica.com/eb/
article-9027998/cross-fertilization (defining cross-fertilization as "the fusion of
male and female gametes (sex cells) from different individuals of the same
species") (last visited Mar. 24, 2007) (on file with the North Carolina Journal of
Law & Technology).
92 See DEBORAH B. WHITMAN, CSA, GENETICALLY MODIFIED FOODS:
HARMFUL OR HELPFUL? I (Apr. 2000), http://www.csa.com/discoveryguides/
gmfood/review.pdf (last visited Apr. 3, 2007) (on file with the North Carolina
Journal of Law & Technology).
9 See FDA, Genetically Engineered Foods: Fears and Facts: An Interview
with FDA 's Jim Maryanski, FDA CONSUMER, Jan.-Feb. 1993, http://www.fda.
gov/bbs/topics/CONSUMER/CON00191.html [hereinafter Maryanski] (last
visited Apr. 3, 2007) (on file with the North Carolina Journal of Law &
Technology).
94 See WHITMAN, supra note 92, at 1.
9 See INSTITUTE OF FOOD TECHNOLOGISTS, GENETICALLY MODIFIED
ORGANISMS (GMOs), INST. OF FOOD TECHNOLOGISTS 1 (Dec. 1999),
http://www.ift.org/pdfs/gmoback.pdf [hereinafter IFT] ("The term 'genetically
modified' is commonly used to describe the application of recombinant
deoxyribonucleic acid (rDNA) technology to the genetic alteration of
microorganisms, plants and animals.") (last visited Apr. 3, 2007) (on file with
the North Carolina Journal of Law & Technology); see also Statement of Policy:
Foods Derived from New Plant Varieties, 57 Fed. Reg. 22,984 n.3 (May 29,
1992).
"Genetic modification" means the alteration of the genotype of a plant
using any technique, new or traditional. "Modification" is used in a
broad context to mean the alteration in the composition of food that
results from adding, deleting, or changing hereditary traits, irrespective
of the method. Modifications may be minor, such as a single mutation
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interchangeably with the term "genetically modified organism,"9
is a term used to describe foods created using these rapid, accurate,
and precise techniques.97 Essentially, scientists are able to transfer
genetic material from one organism to another in order to express
certain traits in the modified organism.98 Today, "most, if not all,
cultivated food crops have been genetically modified."9 9
Genetically modified foods offer numerous advantages over
traditionally grown crops. Scientists can genetically engineer
crops to be more resistant to diseases and insect pests, thereby
requiring farmers to use little or no environmentally-hazardous,
chemical pesticides.' Additionally, engineering crops to be
tolerant of powerful herbicides will minimize the impact on the
environment as lesser amounts of herbicides are needed to kill
weeds.'0 ' Genetic modification can also improve adaptability to
that affects one gene, or major alterations of genetic material that affect
many genes.
Statement of Policy: Foods Derived from New Plant Varieties, 57 Fed. Reg.
22,984 n.3 (May 29, 1992).
96 See FOOD STANDARDS AGENCY, GUIDANCE NOTES FROM FOOD STANDARDS
AGENCY AND DEPARTMENT FOR ENVIRONMENT, FOOD AND RURAL AFFAIRS,
http://www.food.gov.uk/multimedia/pdfs/gmguidance.pdf [hereinafter
GUIDANCE NOTES] ("A 'genetically modified organism' GMO means an
organism in which the genetic material has been altered in a way that does not
occur naturally by mating and/or natural recombination.") (last visited Apr. 3,
2007) (on file with the North Carolina Journal of Law & Technology).
97 See WHITMAN, supra note 92.
98 See IFT, supra note 95, at 1.
99 Statement of Policy: Foods Derived from New Plant Varieties, 57 Fed.
Reg. 22,984 n.3 (May 29, 1992); see also Maryanski, supra note 93.
100 See WHITMAN, supra note 92, at 2 ("Farmers typically use many tons of
chemical pesticides annually . . .. Growing GM foods . .. can help eliminate the
application of chemical pesticides and reduce the cost of bringing a crop to
market."); IFT, supra note 95, at 1 (stating that a 1999 Iowa State University
study found that "26 percent of farmers in the Midwest who planted the
modified corn in 1998 decreased insecticide use and about half said they did not
use any insecticides").
101 See WHITMAN, supra note 92, at 2 (commenting that when physically
removing weeds is not cost-effective, farmers will often use large amounts of
herbicides to kill weeds); WHITMAN, supra note 92, at 2 ("Crop plants
genetically-engineered to be resistant to . . . powerful herbicide[s] could help
prevent environmental damage by reducing the amount of herbicides needed.");
see also IFT, supra note 95, at 2.
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harsh growing conditions and increase tolerance for cold, frost,
drought and salinity.'02 Moreover, worldwide malnutrition could
be alleviated by genetically engineering crops to contain additional
vitamins and minerals.'0 3 Finally, genetic modification has
applications in improved functionality,'04 pharmaceuticals,o' and
phytoremediation.'os
However, critics of genetically modified foods are concerned
that the foods may produce pesticide-resistant insects, thereby
resulting in an actual reduction in the overall effectiveness of
pesticides.' Growing genetically modified crops could
unintentionally damage other organisms'o as well as accidentally
cross-breeding herbicide-tolerance into weeds.' 9 From an
economic standpoint, critics are concerned that if large agricultural
companies patent genetic engineering technologies, the price of
both seeds and foods will dramatically increase, thereby having a
detrimental economic impact on small, domestic farmers and
102 See, e.g., WHITMAN, supra note 92, at 2 ("[A]n antifreeze gene from cold
water fish has been introduced into plants such as tobacco and potato."); IFT,
supra note 95, at 2.
103 See WHITMAN, supra note 92, at 3 ("For example, blindness due to vitamin
A deficiency is a common problem in third world countries. Researchers ...
have created a strain of 'golden' rice containing an unusually high content of
beta-carotene (vitamin A)."); see also IFT, supra note 95, at 2 ("Nutritionally
enhanced foods may even help prevent chronic diseases, not just deficiencies, by
delivering optimal levels of key nutrients.").
' See IFT, supra note 95, at 2 (including the following improved functional
characteristics: "reduced allergenicity or toxicity, delayed ripening, increased
starch content, [and] longer shelf life").
"o See WHITMAN, supra note 92, at 3 ("Researchers are working to develop
edible vaccines in tomatoes and potatoes. These vaccines will be much easier to
ship, store and administer than traditional injectable vaccines.").
106 See id at 4 ("Plants such as poplar trees have been genetically engineered
to clean up heavy metal pollution from contaminated soil.").
107 See id at 6 ("Just as some populations of mosquitoes developed resistance
to the now-banned pesticide DDT, [other insects could develop resistance to the
genetically modified crops] . . ).
108 See id. at 5 (referencing a study that shows that pollen from genetically
modified com has caused "high mortality rates in monarch butterfly
caterpillars").
109 See id at 6 (noting that these "superweeds" would then be resistant to the
herbicides as well).
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developing countries."o Opponents are also concerned about
human health risks associated with genetically modified foods,
which could include both known, life-threatening allergies and
unknown, potential health effects."' Critics argue that, at a
minimum, people have a right to know that the food they are
purchasing has been modified."2 It is the concern for human
health that could give the FDA the authority to regulate genetically
modified foods.
A. United States Regulation-"Genetically modified foods
welcome, no labeling requirement here"
On May 29, 1992, the FDA issued its "Statement of Policy:
Foods Derived from New Plant Varieties.""' This document
clarified the FDA's view of the FDCA with respect to genetically
modified foods. Citing to both 21 U.S.C. § 343(a) and § 321(n),
the FDA stated that the consumer "must be informed . . . if a
[genetically modified food] differs from its traditional
counterpart,""4 and accordingly, the label must disclose all
material facts."' For example, due to the common allergies
associated with peanuts, the FDA would consider a tomato seed
spliced with a peanut protein to be a material fact."' As a result,
"0 See id. at 7 (noting that another concern from critics is that "the price of
seeds [will be] so high that small farmers and third world countries will not be
able to afford seeds for GM crops, thus widening the gap between the wealth
and the poor").
"' See id.
112 See Dr. George B. Johnson, Should We Label Genetically Modified
Foods?, TXTWRITER, Aug. 6, 1999, http://www.txtwriter.com/Onscience/
Articles/GMlabels.html (on file with the North Carolina Journal of Law &
Technology).
" Statement of Policy: Foods Derived from New Plant Varieties, 57 Fed.
Reg. 22,984 (May 29, 1992).
114 Id. at 22,991.
" See id. (noting that the FDCA requires producers to "reveal all facts that
are material in light of representations made or suggested by labeling or with
respect to consequences which may result from use").
116 See id.
For example, if a tomato has had a peanut protein introduced into it and
there is insufficient information to demonstrate that the introduced
protein could not cause an allergic reaction in a susceptible population,
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disclosure on the tomato's label would be required to alert
individuals allergic to peanuts."' However, disclosure of the
technique used to genetically modify the tomato would not be
necessary. Since there are no data or evidence that foods created
using these techniques differ significantly from, or lead to any
greater safety risk than, other foods, the FDA has never considered
the technological processes by which such foods are created to be
material information. 18  Because the FDA concluded that
"[genetically modified] foods are substantially equivalent to
unmodified 'natural' foods,""' a mandatory labeling requirement is
not required by the FDCA. However, labeling would be required
when a food is genetically modified to introduce a known allergen
or when a genetically modified food's nutritional content is
significantly different.'20
a label declaration would be required to alert consumers who are
allergic to peanuts so they could avoid that tomato, even if its basic
taste and texture remained unchanged. Such information would be a
material fact whose omission may make the label of the tomato
misleading under section 403(a) of the act (21 U.S.C. 343(a)).
Id
" See id.
118 See id.
[The] FDA believes that the new techniques are extensions at the
molecular level of traditional methods and will be used to achieve the
same goals as pursued with traditional plant breeding. The agency is
not aware of any information showing that foods derived by these new
methods differ from other foods in any meaningful or uniform way, or
that, as a class, foods developed by the new techniques present any
different or greater safety concern than foods developed by traditional
plant breeding. For this reason, the agency does not believe that the
method of development of a new plant variety (including the use of
new techniques including recombinant DNA techniques) is normally
material information within the meaning of 21 U.S.C. 321(n) and
would not usually be required to be disclosed in labeling for the food.
Id.
" WHITMAN, supra note 92 at 9.
120 See FDA, FDA's Statement of Policy; Foods Derived From New Plant
Varieties (June 1992), http://www.cfsan.fda.gov/~lrd/bioqa.html (last visited
Apr. 3, 2007) (on file with the North Carolina Journal of Law & Technology);
see also Maryanski, supra note 93.
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A mandatory labeling requirement has several downsides.
First, the labeling requirement would have to follow the food
through the entire food processing chain; it would not be as simple
as slapping a sticker on at the end.12' Second, requiring companies
to label all genetically modified foods would not be cost-effective,
and the consumers would ultimately carry the burden of a price
increase. 2 2  FDA implementation and enforcement would be
difficult, requiring at a minimum: definition of acceptable limits
for genetically modified food contamination; monitoring
companies for compliance; detection and prevention of cross-
contamination; and public education.1 3 Third, public perception is
the most important, and arguably, the most volatile factor; the
central concern is "how to educate and inform the public without
damaging the public trust and causing alarm or fear of [genetically
modified] food products." 24
121 See Maryanski, supra note 93 ("Does the label have to follow along
through the food processing chain? [If so], [i]t would increase the cost of these
foods to consumers and would disrupt our complex food distribution system.").
122 See IFT, supra note 95, at 5 ("[T]housands of common foods containing
small amounts of genetically modified ingredients, such as soybean and corn
products, would have to be labeled."); see also WHITMAN, supra note 92, at 11
(requiring labels would compel farmers to purchase additional equipment to
prevent genetically modified foods from mixing with other foods during
planting, harvesting and distributing, as well as require the food production
industry to build separate facilities to prevent processing streams of genetically
modified crops from contaminating the non-genetically modified food);
Maryanski, supra note 93 (noting that the labeling requirement would make the
process more expensive because it would have to be met at every step of the
food processing chain). Ultimately these costs would be shifted to the
consumer.
123 See WHITMAN, supra note 92, at 11.
124 id
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B. International Regulation-"If you want to genetically modify
the food, you had better label it as such"
Unlike in the United States, the general consensus in the
international community is that genetically modified foods should
be labeled. 125 For example, the Food Standards Code of Australia
and New Zealand mandates labeling for genetically modified
organisms'26 stating, "the label on a package of genetically
modified food must include the statement 'genetically modified' in
conjunction with the name of that food or ingredient or processing
aid." 27 Another example can be found in the latest set of European
Union regulations.128
125 See Marc Leduc, Healing Daily, Genetically Engineered Foods (2002),
http://www.healingdaily.com/detoxification-diet/genetically-engineered-foods.
htm (last visited Apr. 3, 2007) (on file with the North Carolina Journal of Law &
Technology).
Australia, July 2000, passed legislation requiring the labeling of
genetically engineered foods. The European Union, in September
1998, passed legislation requiring the labeling of genetically
engineered foods. Japan passed legislation to require labeling of
genetically engineered foods in April 2000, which went into effect in
2001. The Russian government requires labeling of genetically
engineered foods as of January 2000. Hong Kong has legislation
requiring labeling of genetically engineered foods which was
overwhelmingly approved by Legislative Council in January 2000.
South Korea has legislation requiring labeling of genetically
engineered foods which went into effect in 2001. So does Taiwan.
Id.
[While the FDCA] contains no general authorization to require food
labels to bear whatever information some consumers might wish to
know ... , no such commanding or authoritative guiding criteria exist
in the EU. Instead, the EU is trying to accomplish a democratic
compromise among the industrial, scientific, and public sectors in an
effort to create a rational labeling structure.
Degnan, supra note 50, at 56.
126 See FOOD STANDARDS AUSTRALIA NEW ZEALAND, ANNUAL REPORT
2004-05 (2005), http://www.foodstandards.gov.au/_srefiles/FSANZAR05.pdf
(last visited Apr. 3, 2007) (on file with the North Carolina Journal of Law &
Technology).
127 Australia New Zealand Food Standards Code, Standard 1.5.2 (5), available
at http://www.foodstandards.gov.au/ srcfiles/FSCStandard_1 5_2_GMv88.
pdf (on file with the North Carolina Journal of Law & Technology).
128 See generally Regulation No. 1829/2003, 2003 O.J. (L 268) (EC).
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To fulfill its objective of protecting "human life and health,
animal health and welfare, environment and consumer interests in
relation to genetically modified food and feed,"' 29 the European
Parliament also decided to require labeling for genetically
modified foods.1o The scope of Article 12 of the GM Food and
Feed Regulation applies to foods that either contain genetically
modified organisms or are produced from genetically modified
organisms.' 3 ' However, due to drafting, 3 2  the labeling
requirements only apply to foods produced "from" genetically
modified organisms and not foods produced "with" a genetically
modified organism. ' Thus, the regulation creates labeling
requirements for genetically modified foods (grains, fruits, and
vegetables), but does not require labeling for products produced
with the help of a genetically modified enzyme (cheese), nor food
129 Id. art. 1(a), 2003 O.J. (L 268) 5 (EC).
130 See id. art. 1(c), 2003 O.J. (L 268) 6 (EC).
'' See id. art. 12(1), 2003 O.J. (L 268) 11 (EC).
132 See CLAIR BAYNTON, GM QUESTIONNAIRE-IMPLEMENTATION OF
REGULATION EC 1829/2003: RESPONSE FROM THE UK COMPETENT AUTHORITY,
FOOD STANDARDS AGENCY (Mar. 4, 2005), http://www.food.gov.uk/
multimedia/pdfs/gmdocs.pdf ("[The UK Competent Authority responded to the
question,] Have there been any problems with interpretation of the Community
legislation (Regulation (EC) No 1829/2003 ... .)? [with] There is difficulty in
the interpretation of 'produced from' and 'produced with' a GMO, a clearer
definition is required for clarity in interpretation.") (on file with the North
Carolina Journal of Law & Technology).
1 See Regulation No. 1829/2003, par. 16, 2003 O.J. (L 268) 2-3 (EC).
This Regulation should cover food and feed produced "from" a GMO
but not food and feed "with" a GMO. The determining criterion is
whether or not material derived from the genetically modified source
material is present in the food or the feed. Processing aids which are
only used during the food or feed production process are not covered
by the definition of food or feed and, therefore, are not included in the
scope of this Regulation. Nor are food and feed which are
manufactured with the help of a genetically modified processing aid
included in the scope of this Regulation. Thus, products obtained from
animals fed with genetically modified feed or treated with genetically
modified medicinal products will be subject neither to the authorization
requirements nor to the labeling requirements referred to in this
Regulation.
Id.; see also GUIDANCE NOTES, supra note 96.
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derived from animals fed with genetically modified feed (meat,
milk, and eggs).'34
C. Organic Foods Equates to Non-Genetically Modified Foods
While the United States does not require mandatory labeling of
genetically modified foods, consumers can nonetheless know they
are not buying genetically modified food when they purchase
organic foods. The FDA, under the authority granted by the
FDCA, must focus on the safety of the food product; consequently,
based on the scientific evidence, genetically modified foods do not
necessitate a mandatory labeling requirement. However, under the
authority of the OFPA, the USDA may focus on the process by
which organic foods are grown. Organic foods, by definition, do
not include genetically modified foods.'35 Congress mandated in
the OFPA that in order for a farm to be certified as growing
organic foods, "producers on such farm shall not ... engage in
practices on seeds or seedlings that are contrary to, or inconsistent
with, the applicable organic certification program.""'
Consequently, the NOP, in promulgating regulations, decided that
genetically modifying seeds was inconsistent with organic
certification. Within the excluded methods of producing organic
134 See Food Standards Agency, GM Labeling (May 27, 2005),
http://www.food.gov.uk/gmfoods/gmlabelling (on file with the North Carolina
Journal of Law & Technology); see also Regulation No. 1829/2003,
art. 13(1)(a)&(c), 2003 O.J. (L 268) 11 (EC) (requiring for labeling genetically
modified foods and those produced "from" genetically modified organisms,
either the words "genetically modified" or "produced from genetically modified
(name of organism)" to appear either in the list of ingredients or clearly on the
labeling).
It should also be noted that there is a threshold content level of 0.9% in which
the amount of genetically modified food ingredient cannot exceed. See
Regulation No. 1829/2003, art. 12(2), 2003 O.J. (L 268) 11 (EC). Therefore,
foods will not be required to be labeled if the genetically modified ingredients
do not exceed 0.9%. Moreover, additional labeling could be required if the food
gives rise to ethical or religious concerns, or the food is different from its
conventional counterpart in composition, nutritional value, or intended use. See
id. art. 13(2), 2003 O.J. (L 268) 11 (EC). Finally, similar labeling requirements
apply for animal feed. See id. ch. III, 2003 O.J. (L 268) 12-17 (EC).
"' See 7 C.F.R. §§ 205.105, 205.2 (2006); see also Chen, supra note 49.
136 7 U.S.C. § 6508(a) (2000).
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foods is any "variety of methods used to genetically modify
organisms ... [including] ... recombinant DNA technology
. .. "3 Because genetically modified foods fall outside the
definition of organic foods, a consumer can be assured of not
consuming genetically modified foods when purchasing an
organically labeled food. Thus, organic food labeling is the next
best alternative to mandatory labeling of genetically modified
foods.
V. RECENT FDA PROPOSAL
Since the late 1990s, the FDA and the Center for Veterinary
Medicine ("CVM")" have been examining the potential for using
somatic cell nuclear transfer ("SCNT") to produce animal clones.'3 9
In particular, the FDA and CVM have sought to understand and
discuss the safety and regulatory implications of cloned animals.
To this end, CVM delegated to the National Academy of Sciences
("NAS") the task of "performing an independent, scientific review
of the available data on the safety of cloning, including holding a
public meeting to identify science-based concerns and elicit data
and information on clones and their food products from the
scientific community."l 40
As a precautionary measure, in July 2001, the CVM asked
producers of milk and meat products derived from cloned animals
to delay introducing their products into the market until all safety
" 7 C.F.R. § 205.2 (2000).
138 See FDA, Center for Veterinary Medicine (Aug. 5, 2006), http://www.fda.
gov/cvm/aboutint.htm (on file with the North Carolina Journal of Law &
Technology).
The Center for Veterinary Medicine is a consumer protection
organization. [The CVM] foster[s] public and animal health by
approving safe and effective products for animals and by enforcing
applicable provisions of the [FDCA] and other authorities. The
[FDA's] Center for Veterinary Medicine is responsible for assuring
that animal drugs and medicated feeds are safe and effective and that
food from treated animals is safe to eat. This authority is derived from
the [FDCA].
Id.
139 See DRA, supra note 4, at iii.
140 id
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issues had been examined.'4 1 In October 2002, the NAS published
a report entitled Animal Biotechnology: Science-Based Concerns,
which found "no evidence that food products derived from adult
somatic cell clones or their progeny pose a hazard (i.e., there is no
evidence that they present a food safety concern)." 42 In late 2006,
the FDA released its findings regarding the safety and regulatory
concerns for cloned beef.
On December 28, 2006, the FDA released three documents
discussing the safety of animal cloning: Animal Cloning: A Draft
Risk Assessment ("DRA");43 Animal Cloning: Proposed Risk
Management Plan for Clones and Their Progeny ("PRMP");14 4 and
Draft Guidance for Industry: Use of Edible Products from Animal
Clones or Their Progeny for Human Food or Animal Feed
("DGI").14 5 The DRA, peer-reviewed by independent scientific
experts, provides "extensive scientific information ... on animal
health and food consumption risks,"l46 and ultimately concludes
that food products from cloned animals are as safe to eat as those
from non-cloned sources. The PRMP outlines steps the FDA
might pursue in order to address and manage the risks to animal
141 id.
142 NATIONAL RESEARCH COUNCIL, ANIMAL BIOTECHNOLOGY: SCIENCE-
BASED CONCERNS 65 (2002), available at http://www.nap.edu/openbook/
0309084393/html/65.html (on file with the North Carolina Journal of Law &
Technology).
143 See DRA, supra note 4.
144 FDA, ANIMAL CLONING: PROPOSED RISK MANAGEMENT PLAN FOR
CLONES AND THEIR PROGENY (Dec. 28, 2006), http://www.fda.gov/OHRMS/
DOCKETS/98fr/03n-0573-bkgOOOl.pdf [hereinafter PRMP FOR CLONES] (on
file with the North Carolina Journal of Law & Technology).
145 FDA, DRAFT GUIDANCE FOR INDUSTRY: USE OF EDIBLE PRODUCTS FROM
ANIMAL CLONES OR THEIR PROGENY FOR HUMAN FOOD OR ANIMAL FEED (Dec.
28, 2006), http://www.fda.gov/OHRMS/ DOCKETS/98fr/03n-0573-gdlOOO1.pdf
[hereinafter DGI ON EDIBLE PRODUCTS] (on file with the North Carolina Journal
of Law & Technology).
146 Draft Documents, supra note 5; see also Draft Animal Cloning Risk
Assessment; Proposed Risk Management Plan; Draft Guidance for Industry;
Availability, 72 Fed. Reg. 136 (Jan. 3, 2007).
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health resulting from the cloning process.4 7  Finally, the DGI
offers guidance to ranchers and breeders of cloned animals
regarding human consumption, and ultimately concludes that no
special measures are needed at this time.'4 8
A. DRA- "Cloned beef Not materially different"
The DRA focuses exclusively on the safety of cloned food
products and the risks to the clones themselves. The two
objectives of the DRA are to determine "whether cloning poses
any health risks to the animals involved in the cloning process"'4 9
and "whether any hazards arise during the development of clones
or their progeny that may pose food consumption risks."'so The
report makes no recommendations for managing the risk and
provides no insight into ethical issues."' Further, it does not
discuss any potential circumstances in which the FDA might
recommend the release of cloned animal food products for
commercial use.15 2
Before analyzing a vast amount of scientific data, the DRA
provides background information on cloning technology and
general risk-assessment methodology. To assess the health of
animal clones, the life cycle of the clones was broken into five
distinct "developmental nodes": " pregnancy and parturition;'5 4
147 See Draft Animal Cloning Risk Assessment; Proposed Risk Management
Plan; Draft Guidance for Industry; Availability, 72 Fed. Reg. 136 (Jan. 3, 2007);
see also Draft Documents, supra note 5.
148 See Draft Animal Cloning Risk Assessment; Proposed Risk Management
Plan; Draft Guidance for Industry; Availability, 72 Fed. Reg. 136 (Jan. 3, 2007);
see also Draft Documents, supra note 5.
149 DRA, supra note 4, at iv.
1so Id.
'5' See Draft Documents, supra note 5 ("Although the agency does not have
authority to address the ethics of animal cloning . . .
152 See DRA, supra note 4, at iv.
" See id. at 93-176.
154 See id. at 53 ("The first developmental node incorporates the initial
technical steps involved in SCNT, including cell fusion through implantation,
and subsequent embryo and fetal development.").
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perinatal period;.. juvenile development;"5 reproductive
development and function;'" and post-pubertal maturation and
aging.' Each node represents a different functional phase of the
cloned animal's life cycle.'59
Most of the complications that occurred in the study arose
during the first two developmental nodes.160 During the pregnancy
and parturition node, the most common complications were
dystocia, 6 ' hydrops,'62 and high gestational mortality."' During
the perinatal node, the most common complications included Large
Offspring Syndrome'" and post-natal mortality.' Based on the
55 See id. ("The second developmental node encompasses the perinatal
period, including late gestation, labor, induction in the dam, delivery, and the
critical time period of approximately 0-72 hours after birth.").
"' See id ("The third developmental node . . . encompasses the period of
rapid growth between birth and the onset of puberty.. .
.s7 See id. ("The fourth developmental node encompasses puberty and
reproductive function throughout the reproductive period of the animal.").
"5 See id. ("The fifth developmental node encompasses all non-reproductive
functions of sexually maturing or mature animals, including growth, weight
gain, disease frequency, aging, and lifespan . . . .").
159 See id at 6; see also id. at 53 ("It is important to note that these
Developmental Nodes address functionality and not necessarily discrete time
points, as the latter will vary among species and breeds.").
160 See DRA, supra note 4, at 9 ("After the perinatal developmental node, no
new health risks have been identified in clones of any of the species considered
in this risk assessment.").
161 See id at 114 ("[Dystocia means difficult labor and is caused by an]
incompatibility between the size of the fetus and the pelvic opening through
which it must pass. . . . Severe dystocia may increase the risk of retained fetal
membranes and metritis (uterine infection), and cause damage to the
reproductive tract, including uterine adhesions, uterine rupture and uterine
prolapse, and nerve and musculo-skeletal damage.... Another risk is that
dystocia may lead to an emergency C-section.").
162 See id. at 111 ("'Hydrops' [generally references] ... abnormal fluid
accumulation in one or more compartments of the placenta and/or the fetus
itself.... [While] studies that discussed outcomes indicated that dams
developing hydrops were euthanized ... , in most cases this accumulation is
mild or moderate, and does not threaten the surrogate dam.").
163 See id. at 107-16.
'64 See id. at 117 ("'Large Offspring Syndrome [can generally be identified in
animals] . . . having a birth weight greater than 20 percent above the average
birth weight for that species, breed, and sex. Dystocia and related morbidity and
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data, post-natal mortality was concentrated in the perinatal period,
usually within one month of birth, and post-natal mortality was
higher in cloned animals than in animals produced using other
assisted reproductive technologies.'66 Outside the critical perinatal
period, animal clones appear to develop normally. 6 7 Data indicate
that animals allowed to reach reproductive age are able to produce
healthy offspring.' 8
Although the cloning process does increase the frequency of
some animal health risks, most clones survive the perinatal period
and develop into healthy animals, capable of producing healthy
offspring."' Currently, scientific data examining the health of
clones in the third, fourth, and fifth development nodes are
limited.1o Nonetheless, initial data suggest that clones "surviving
the first 30 to 60 days postpartum are 'healthy and normal.""'
The fertility and semen quality of clones appears to be comparable
to the overall reproductiveness of conventional, non-cloned
animals.'72 Along similar lines, the progeny from clones "appear to
grow and develop normally" as compared to the progeny of non-
clones.173
To evaluate consumption risks to humans, the FDA established
a two-prong analysis. The first prong, the Critical Biological
Systems Approach, assumes as a hypothesis that a "healthy animal
mortality of the young animals are common in cases of LOS when C-sections
are not planned. Mortality rates for LOS calves can be high.").
161 See id. at 116-26.
166 See id. at 306.
167 See id. at 11 ("The underlying biological assumption for this
developmental node is that if any anomalies were to be found in the youngest
clones and those animals were to survive to be healthy adults, the juvenile
developmental node would be a period of equilibration and normalization.").
161 See id. at 306.
169 See id. at 127-53.
170 See id. at 152 ("The limited data suggests that there are no adverse effects
on the reproductive health of cattle clones, although this tentative conclusion
must be tempered by the small number of available studies.").
1' Id. at 127. For examples from scientific studies, see id. at 127-40.
172 See DRA, supra note 4, at 140-47.
1 Id. at 153; see id. at 151-52 ("85 percent of [the progeny of clones] were
alive at 24 hours after birth, compared to 84 (27/32) for contemporary
comparators. All progeny clones were described as 'phenotypically normal."').
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is likely to produce safe food products."'74 The second prong,
Compositional Analysis Method, "assumes that food products from
healthy animal clones and their progeny that are not materially
different from corresponding products from conventional animals
pose no additional risks.""' Using the two-prong approach, the
FDA considered whether eating meat or drinking milk from clones
poses any additional risks compared with animals bred using other
assisted reproduction technologies. The FDA concluded:
"[A]nalysis of the composition of meat ... and milk from bovine
clones consistently indicates that there is no biologically relevant
differences between the composition of food from clones ... [and]
food commonly consumed from these species on a daily basis."'7 6
This conclusion is supported by the fact that the progeny of clones,
rather than the actual clones, comprises the overwhelming majority
of clone-derived food products in the United States."' Offspring
of clones appear by every indication to be as healthy as cattle from
conventional reproduction, meaning that the chance of any adverse
human health effects is minimal."'
174 DRA, supra note 4, at 9.
" Id. at 9-10.
171 Id. at 308.
177 See Gogoi, supra note 38 ("Since it costs upwards of $16,000 to produce a
clone, it's unlikely that any cloned animals themselves will be used for meat or
milk. Rather, their offspring and future lines slowly will make their way into the
food system . . . .").
178 See DRA, supra note 4, at 296 ("We ... conclude that consumption of
edible products from clones progeny would not pose any additional food
consumption risk(s) relative to consumption of similar products from sexually-
derived animals."); see also SEAMARK, supra note 20, at 14-15.
Concerning the offspring of clones, there are well founded scientific
reasons, supported by a mounting body of experimental evidence, to
confidently expect that the health profile of any offspring, produced by
natural mating, would be entirely normal; as any imprinting anomalies
of the cloned parent would be removed during the genetic remodeling
processes that occur during gametogenesis.
SEAMARK, supra note 20, at 14-15 (emphasis in original).
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B. Proposed Risk Management Plan and Draft Guidance for
Industry--- "Cloned beef No labels required"
Based on the findings in the DRA, the FDA issued the PRMP
to discuss measures that might be undertaken to address current
risks of cloned animals as well as future, potential risks. Like the
DRA, the PRMP does not address ethical or non-science animal
cloning issues.'79 The PRMP recommends that no special
regulatory action be taken with regard to: feed for animal
consumption produced from cloned animals; food for human
consumption from cloned animals; or food for human consumption
from clone progeny.'so However, the FDA is required to conduct
"continuing surveillance of the state of the science" including:
monitoring additional health and food consumption data;
reviewing new animal cloning technologies; consulting with clone
producers; and maintaining awareness of the biology of animal
clones and epigenetics.'"'
The DGI "describes FDA's recommendations regarding the
introduction of edible products from animal clones and their
progeny into the food and feed supply."'8 2 Consequently, the FDA
concluded that there was "no science-based reason to recommend
any additional safeguards"' for human food derived from animal
clones, and thus, the FDA "does not have recommendations for
any additional measures related to the use of the progeny of clones
179 See PRMP FOR CLONES, supra note 144 ("The basis for the management
proposals should be derived from the science underpinning the identified risks
or uncertainties.").
18s See id.
[C]lones of any age or species could be used in production of feed for
animals without additional restriction especially for clones.... No
anomalies have been observed in animals produced by cloning that are
not in animals produced by other assisted reproductive technologies
.... [F]ood from animal clones would be subject to the same food
safety systems as food from any other animal.... [F]ood products
from .. . offspring of clones are suitable to enter the food and feed
supply under the same controls as applied to any animal that is the
product ofsexual reproduction.
Id. (emphasis in original).
181 See id.
182 DGI ON EDIBLE PRODUCTS, supra note 145.
183 id.
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for the production of food for humans or feed for animals ....
In other words, no labeling requirement is necessary.
VI. ANALYSIS
A. Regulatory Interpretation
If meat or dairy products from cloned cattle fall under the
definition of either "misbranded" or "adulterated," the FDA would
be able to regulate these products, perhaps insisting upon a
labeling requirement. The FDCA would consider a food to be
misbranded if the labeling was false or misleading in any
manner.' This raises a question of whether a 16-ounce rib-eye
steak not labeled as originating from a cloned cow would be
considered misbranded on the grounds that the label is false or
misleading. Given how the FDCA defines what is misleading, an
inquiry into materiality is required to determine whether a label is
misleading.'"' This raises another question: what is considered
material?
In the Federal Register, the FDA made two comments that
appear to address this question; however, the two statements seem
to be in conflict with one another. The first statement, that
"[h]istorically, [the] FDA has generally limited the scope of the
materiality concept in section [321(n)] of the [FDCA] to
information about the attributes of the food itself,"'" implies that a
label would be misleading if the cloned food product itself was
materially different from a non-cloned food product. However, the
second comment complicates this analysis. The FDA also
commented that it generally sought to determine materiality on the
basis of "whether consumers view such information as important
and whether the omission of label information may mislead a
customer."' Under this reading of the materiality standard, a food
label could be misleading from the viewpoint of a purchaser.
184 id.
18 21 U.S.C. § 343(a)(1) (2000).
1621 U.S.C. § 321(n) (2000).
187 Food Labeling; Foods Derived From New Plant Varieties, 58 Fed. Reg.
25,837, 25,838 (Apr. 28, 1993).
188 id.
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However, because the consuming public is generally uninformed
about animal biotechnology and the safety of cloned food products,
the "consumer interest alone [should] not [be] enough to justify
requiring [what] information [should be] included in food
labels."'" Since the FDA's authority to regulate food is based on
the safety of the food product itself, a standard based on scientific
evidence about the food would be more reliable.'90 Therefore, if a
food product derived from a cloned cow is "materially" different,
meaning the FDA determined that the food qualities are
significantly unlike those of non-cloned beef, the FDA could
regulate the distribution throughout the market and insist upon a
labeling requirement. On the other hand, if meat from a cloned
animal is not "materially" different from non-cloned beef, the food
product is outside of the FDA's authority to impose a mandatory
labeling requirement alerting consumers to this fact.
The materiality element was addressed by the FDA in the
DRA, which analyzed vast amounts of data from published reports
on the potential risks that cloning may have on animal and human
health. 9 ' The FDA concluded there was no increased risk
associated with consumption of cloned beef-"[A]nalysis of the
composition of meat ... and milk from bovine clones consistently
indicates that there is no biologically relevant difference between
the composition of food from clones . . . [and] food commonly
consumed from these species on a daily basis."' 9 2 Preliminary
evidence shows there is no significant difference in the quality of
the meat, whether it is from a cloned cow or from a cow bred by
some other technique.'93 According to the available data, the fact
that the meat comes from a cloned cow, or its offspring, is
189 Degnan, supra note 50, at 60.
190 See Miskiel, supra note 51; Goldman, supra note 51; COOPER, supra
note 43.
191 See DRA, supra note 4, at vi.
19 2 Id. at 308.
' See id. at 309 ("Thus, edible products from healthy clones that meet
existing requirements for meat and milk in commerce pose no increased food
consumption risk(s) relative to comparable products from sexually-derived
animals."); see generally Tian, infra note 201.
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immaterial for the purposes of misleading labels. 19 4 While the
possibility remains that future scientific experiments may find that
cloned beef is not safe for human consumption, currently there is
no evidence that cloned meat satisfies the materiality test of the
FDCA. Therefore, a mandatory labeling requirement for cloned
beef is not warranted.
Instead of a mandatory labeling requirement for cloned beef,
suppose producers of non-cloned beef choose to voluntarily label
their products as, for example, "clone-free," "non-cloned," or
"from cows not produced using cloning technology." Assuming
the surveys are true that over 60% of the population would not
purchase food products from cloned animals, consumers might be
receptive to producers voluntarily labeling their products as "non-
cloned.""' While such a label might provide truthful, non-
deceptive information to the consumer, the voluntary label could
mislead the consumer by suggesting that the non-cloned food
possesses superior qualities as compared to the cloned food."' Just
as in the context of the bovine growth hormone'97 or genetically
194 See DRA, supra note 4, at 308 (reasoning by analogy, "an extensive
dataset [sic] on the progeny of swine clones indicates that the composition of
meat from those animals does not differ from that of comparator animals"); see
also SEAMARK, supra note 20.
195 See Degnan, supra note 50, at 59 ("Whereas consumer curiosity is not a
basis for requiring information to appear on a food label, consumer curiosity
may be a very compelling encouragement to manufacturers, processors, and
distributors to voluntarily provide truthful, nonmisleading information .. .").
196 See id. ("Although conceptually sound, a 'voluntary' labeling initiative
also may have the potential to mislead consumers."); Fred H. Degnan,
Biotechnology and the Food Label: A Legal Perspective, 55 FOOD & DRUG L.J.
301, 308-09 (2000) ("Thus, under federal law, voluntary representations with
regard to the presence or absence of genetic modification in food may be
potentially misleading."); Miskiel, supra note 51, at 238 ("But what such a label
connotes is that there is some materially different attribute between
bioengineered ingredients and traditional ingredients, for which there is scant
supporting scientific evidence. In addition, such labeling would suggest that
traditional food is somehow superior to bioengineered food, which would be
disallowed.").
197 See Goldman, supra note 51, at 730.
As an initial matter, [the] FDA pointed out that it would be misleading
to label milk "bST-free," because all milk contains naturally occurring
bST, and the phrase might imply a compositional difference. Instead,
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modified foods,'" voluntarily labeling a food product as "non-
cloned" would misleadingly imply that non-cloned beef was safer
or of better quality than cloned beef and that cloning "adversely
affects the character, quality, or nature of the food."'9 9 Thus, a
"non-cloned" voluntary label would be materially misleading and
misbranded under the FDCA and cannot be used by producers
desiring to meet consumers' concerns and desires regarding cloned
beef.
It should be reiterated that the DRA was peer-reviewed for
accuracy and the FDA reached this conclusion only after reviewing
scientific data from hundreds of experiments and reports. 20 0 For
example, the FDA relied on the study conducted by the University
of Connecticut in conjunction with the Kagoshima Prefectural
Cattle Breeding Development Institute in Japan.201' The study
found strong evidence to support the conclusion that meat and milk
from cloned cattle is safe for human consumption and that there
were no significant differences in quality as compared to the
comparator cows.202 As to the cloned milk experiment, over 1,000
[the] FDA suggested that voluntary labeling state that the milk is "from
cows not treated with rbST," or similar language. However, FDA
believed that even a statement such as this could misleadingly imply
that milk from untreated cows is "safer or of higher quality than milk
from treated cows."
Id.
198 See Degnan, supra note 50, at 59.
For example, in the area of genetically engineered foods, touting a food
as not being the subject of recombinant DNA technology may leave the
misimpression on the part of the uninformed consumer that the labeled
food is somehow safer or better than its genetically manufactured
counterpart, or that somehow the use of genetic engineering techniques
adversely affects the character, quality, or nature of the food.
Id.
199 Id.
200 See DRA, supra note 4, at iii-iv.
201 X. Cindy Tian, Chikara Kubota, Kunihito Sakashita, Yoshiaki Izaike,
Ryoichi Okano, Norio Tabara, Carol Curchoe, Lavina Jacob, Yuqin Zhang,
Sadie Smith, Charles Bormann, Jie Xu, Masumi Sato, Sheila Andrew &
Xiangzhong Yang, Meat and Milk Compositions of Bovine Clones, 102(18)
PNAS 6,261 (May 3, 2005) [hereinafter Tian] (on file with the North Carolina
Journal of Law & Technology).
202 See id. at 6,266.
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samples were tested according to monitoring parameters
commonly used in the dairy industry.203 No significant difference
in the milk composition was found. 2' The study also compared the
quality of cloned meat as compared to non-cloned meat using over
100 different parameters.20 5 The results indicated that "no
significant difference was detected in [over] 90% of all parameters
examined," and the variance in the remaining ten percent was not
206
of public concern.
In summary, we conclude that most parameters of the composition of
the meat and milk from somatic animal clones were not significantly
different from those of their genetically matched comparators or
industry breed comparators, and that all parameters examined in this
study were within the normal range of beef and dairy products
approved for human consumption.
Id.
203 See id. at 6,262 (analyzing "total protein, total fat, lactose, total solids, milk
urea nitrogen, and somatic cell counts").
204 See id. at 6,264.
No significant difference was detected between the composition of
milk from the clones and the matched comparator cows. ... There was
no significant difference in the percentages of each major constituent
protein between milk samples from the clones and their
comparators.... These results indicate that the quality of colostrums
from clones is sufficient for the nutritional and health requirements of
their calves.
Id.
205 See id. at 6,262-63.
The following parameters were analyzed and compared between the
beef clones and their genetic and breed comparators: (i) organ or body
part weights; (ii) total proportion of meat and fat in the dressed carcass;
(iii) cross section of the left dressed carcass between the sixth and
seventh rib . .. ; (iv) the moisture, crude protein, and crude fat contents
of six muscles . .. ; (v) fatty acid composition ... of five major fat
tissues . .. ; (vi) amino acid composition of the longissimus thoracis
muscle ... ; and (vii) histopathology of all organs ....
Id.
206 See id at 6,266.
Among the 12 parameters differentially detected between the clones
and comparator animals, 8 were related to the amount of fat or fatty
acids in the meat/fat (high levels in clones). Animals with more fat or
fatty acids in meat/fat are more valuable in Japanese Black beef and
have been selected for [sic]. The fact that both clones had consistently
higher amounts of mesentery fat and fatty acids compared with the
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From a jurisdictional perspective, the FDA is not the proper
forum to bring non-scientific concerns about cloned food products.
It is important to remember that the FDA's analysis in the DRA is
limited to the scientific evidence about the safety of the food
product, and that "consumer curiosity alone is not a strong enough
state interest to sustain the compulsion of even an accurate, factual
statement .... "207 The FDA's mission is to "base regulatory
decisions on a strong scientific and analytical base and the law;
and understand, conduct and apply excellent science and
research."208 Currently, the scientific evidence shows that cloned
beef is not materially different from non-cloned beef. If the public
ultimately shows a preference for having cloned foods labeled, the
food industry may choose to self-regulate in order to avoid
alienating consumers.209  Nevertheless, producers cannot
voluntarily label non-cloned beef as such on account of the
misleading nature of such a label. Along the same lines,
consumers would be better served going to Congress and
requesting a change in the U.S. food labeling policy. 210 However,
in recognition of all of the concerns, the FDA does propose to
continue to evaluate the scientific evidence, to support dialogue,
and to educate the public so that these fears and concerns may
either be abated or addressed in some other fashion.2 11
comparators is hardly surprising because these two clones are genetic
copies of a top breeding bull and they both exhibited the most
preferable values as expected. The other four parameters found
different between clones and comparators: yield score, the proportion
of longissius thoracis muscle to body weight, the muscle moisture and
the amount of crude protein in the semitendinosus muscle, all fall
within the normal range of the previously recorded industry standards.
Therefore, none of these parameters are of public concern.
Id. (citations omitted).
207 Int'l Dairy Foods Ass'n v. Amestoy, 92 F.3d 67, 74 (2d Cir. 1996).
208 COOPER, supra note 43, at 10.
209 See WHITMAN, supra note 92, at 10.
210 See id. While referencing genetically modified foods, the same analysis
would apply to cloned meats. If "food products are to be labeled, Congress must
enact sweeping changes in the existing food labeling policy." Id.
211 See Rudenko & Matheson, supra note 12, at 203.
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B. Analogy to Genetically Modified Foods
Assuming the decision not to require mandatory labeling for
genetically modified foods is correct, one can draw an analogy
between genetically modified foods and cloned beef and conclude
that the lack of a U.S. labeling requirement for genetically
modified foods can serve as a basis for not implementing a
labeling requirement for cloned beef. Both are technological
advancements designed to increase the quality of the food product
delivered to the consumer by enhancing the traits of the underlying
organism, whether it be plant or animal. Whereas genetically
modified foods involve manipulating and altering the genetic code
of plants, cloning involves copying the genetic code in an effort to
reproduce the desired characteristics of the parent animal.
Critics of genetically modified foods argue that the U.S. should
join the international community by adopting a mandatory labeling
requirement for genetically modified foods, such as the European
Union's (EU) regulation.2 2 The EU's position is that any future
harmful effects of genetically modified foods, and cloned meat for
that matter, are currently unknown. To protect the health of both
humans and animals adequately, such foods should be labeled so
as to give people the right to choose for themselves.213 The
regulation of genetically modified food in the EU is focused on the
process of how the food is made, while the United States focuses
on the safety of the food product itself. Therefore, in the U.S., the
need for genetically modified foods to be labeled as such follows
the same materiality analysis under section 321(n) of the FDCA.
Except for differences in nutrition or allergens, there were no data
212 See WHITMAN, supra note 92, at 10 ("Consumer interest groups ... are
demanding mandatory labeling. People have the right to know what they are
eating, argue the interest groups, and historically industry has proven itself to be
unreliable at self-compliance.").
213 Craig Holdrege, Why Don't We Label Genetically Modified Food?, THE
LAND INSTITUTE, Oct. 18, 2002, http://www.landinstitute.org/vnews/display.v/
ART/2002/10/18/3db994e62c284 (on file with the North Carolina Journal of
Law & Technology). This point is further illustrated in a statement made by
David Byrne, European Commissioner for Health and Consumer Protection:
"Labels that cover all GM-derived products ensure that our consumers are better
able to choose a GM product or a non-GM product. Our consumers are
demanding this. They are entitled to choice and full information." Id.
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or evidence to suggest that genetically modified foods were
significantly different from, or lead to any greater safety risk than,
other naturally grown foods.214 Based on the FDA's regulatory
authority, the fact that a food had been genetically modified was
not material and did not necessitate label requirements.2 5
Likewise, since the FDA found there were no significant
differences in health risks between the consumption of either
cloned beef or meat from conventionally bred animals, the fact that
a cut of meat comes from a cloned cow is not material and, thus,
does not necessitate labeling requirements. If the foods are not
materially different, a label is not misleading if it fails to state that
the meat comes from a cloned animal. Therefore, the FDA has no
authority to require such a label.
While the FDA's authority under the FDCA does not require
mandatory labeling requirements for cloned beef, wary consumers
may find that they can avoid purchasing cloned beef if they so
choose. Just as with genetically modified foods, consumers may
soon nonetheless know they are not buying cloned beef when they
purchase organic foods. According to current regulations,
"excluded methods" does not include cloning techniques as a form
of genetic modification. 216  Additionally, in order to be labeled
"organic," livestock must remain under continuous organic
management,2 17 which includes "a total feed ration composed of
agricultural products ... that are organically produced .. , and the
producer of an organic operation must not use animal drugs,
including hormones, to promote growth." 2 18 These regulations do
not appear to exclude cloned beef from potential organic labeling.
However, soon after the FDA released the DRA, the National
Organic Program ("NOP") released an announcement clarifying its
214 See WHITMAN, supra note 92, at 9 ("[Genetically modified] foods are
substantially equivalent to unmodified 'natural' foods . . . .").
215 See id. at 9-10 ("The FDA contends that GM foods are substantially
equivalent to non-GM foods, and therefore not subject to more stringent
labeling.").
216 See 7 C.F.R. § 205.2 (2006).
217 See id. § 205.236(a) ("Livestock products that are to be sold, labeled, or
represented as organic must be from livestock under continuous organic
management from the last third of gestation . . .
218 Id. § 205.237.
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position "regarding cloning and animals produced using cloning
technology for organic livestock production."219 The NOP
ultimately concludes that cloned beef cannot be labeled
"organic."220 Concurring with the NOP's conclusion, the National
Organic Standards Board goes one step further and recommends
that the "excluded methods" regulation be amended to include
cloning as follows:
A variety of methods used to genetically modify organisms or influence
their growth and development by means that are not possible under
natural conditions or processes and are not considered compatible with
organic production. Some methods include cell fusion,
microencapsulation and macroencapsulation, somatic cell nuclear
transfer (or other methods of animal cloning), and recombinant DNA
technology (including gene deletion, gene doubling, introducing a
foreign gene, and changing the position of genes when achieved by
recombinant DNA technology). Such methods do not include the use
of traditional breeding, artificial insemination, conjunction,
fermentation, hybridization, in vitro fertilization, or tissue culture. 22 1
Thus, after these amendments are made, a consumer can be assured
of consuming non-cloned beef when he or she purchases "organic
beef." As with genetically modified foods, organic food labeling
becomes the next best alternative to mandatory labeling of cloned
beef.
219 USDA, NATIONAL ORGANIC PROGRAM, CLONING AND ORGANIC
LIVESTOCK PRODUCTION (Jan. 31, 2007) http://www.ams.usda.gov/nop/
Newsroom/AddAnnounceNOPCloneQA0 1 3107.pdf (on file with the North
Carolina Journal of Law & Technology).
220 See id. ("Cloning as a production method ... [and] animals produced using
cloning technology are incompatible with OFPA and cannot be considered
organic under the NOP regulations.").
221 USDA, NATIONAL ORGANIC STANDARDS BOARD, LIVESTOCK COMMITTEE,
CLONING RECOMMENDATION (Feb. 20, 2007) http://www.ams.usda.gov/nosb/
committeerecommendations/march_07_meeting/livestock/cloningrec.pdf
(emphasis in original) (on file with the North Carolina Journal of Law &
Technology).
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VII. CONCLUSION
Ultimately, the question of whether the FDA can regulate food
products from cloned animals by requiring a mandatory labeling
requirement depends on its statutory authority. The FDA, using its
authority granted under the FDCA, may regulate misbranded food
labels.22 2 The language of the FDCA establishes a materiality
standard for misleading labels, which is determined by examining
the food product itself.223 In the DRA, based on current scientific
data, the FDA concludes there is no material, biological difference
between cloned and non-cloned foods.224 Therefore, the FDA
correctly decided, based on its authority, not to impose mandatory
labeling requirements for food products containing meat derived
from cloned animals. The FDA's authority and scope is limited to
examining product safety and establishing food regulations
supported by scientific evidence. 225 The FDA is only authorized to
focus on the safety of the product, not the process by which it was
made, despite any amount of consumer pressure to the contrary.2 26
Until scientific evidence proves otherwise or Congress
modifies the existing food labeling policy, the FDA, acting under
the authority granted by the FDCA, cannot require cloned beef to
be labeled as such. Since the FDA cannot mandate labeling
requirements for cloned animal products, perhaps a better policy is
to amend the OFPA and the NOP regulations in order to ensure
that "organic" labeling excludes foods produced using cloning
technologies. While a voluntary "non-cloned" label would have
the effect of being misleading, an "organic meat" label would
serve the same purpose in assuring consumers that the food
product is not derived from a cloned animal. If consumers
ultimately show a preference to have non-cloned foods labeled as
"organic," and are willing to pay for the additional costs associated
with applying the labels, "the industry will have the incentive to
222 See 21 U.S.C. § 343 (2000).
223 See id. § 321(n).
224 See DRA, supra note 4, at 308.
225 See COOPER, supra note 43, at 10.
226 See Chen, supra note 49; Degnan, supra note 50; Goldman, supra note 51;
Miskiel, supra note 51.
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regulate itself or risk alienating the customer."227 The industry will
ultimately have to respond to meet consumer demands.
Personally, as long as the FDA tells me my 16-ounce, two-inch
thick, tender, juicy, prime cut, marbled rib-eye is safe, I say "Let's
eat!"
227 WHITMAN, supra note 92, at 10.
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